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( 57 ) ABSTRACT 
A roll grinding apparatus may comprise a frame , first and 
second rolls rotatably mounted on the frame in proximity to 
each other to grind materials passing between the rolls , and 
first and second motors to rotate the first and second rolls 
respectively . A control apparatus controls operation of at 
least one of the motors . The control apparatus may be 
configured to control the speed of the second roll by pro 
viding power to the second motor or braking the second 
motor through regeneration of energy from the second 
motor . 
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ROLLER MILL GRINDING APPARATUS power provided to the second motor to increase the 
WITH REGENERATIVE CAPABILITY current speed of the second roll ; and 

if the current speed of the second roll is higher than the 
REFERENCE TO RELATED APPLICATIONS second target speed , decreasing an amount of electrical 

5 power provided to the second motor such that the 
This application claims the benefit of the filing of U . S . second roll drives rotation of the second motor to cause 

Provisional Application No . 62 / 362 , 615 , filed Jul . 15 , 2016 , the second motor to generate electrical power and 
which is hereby incorporated by reference in its entirety . function as a brake on rotation of the second roll and 

decrease the current speed of the second roll . 
BACKGROUND There has thus been outlined , rather broadly , some of the 

more important elements of the disclosure in order that the 
Field detailed description thereof that follows may be better 

understood , and in order that the present contribution to the 
The present disclosure relates to roller mill grinding , art may be better appreciated . There are additional elements 

apparatus and more particularly pertains to a new roller mill of the disclosure that will be described hereinafter and which 
grinding apparatus with regenerative capability for control will form the subject matter of the claims appended hereto . 
ling rotation speeds of rolls in the apparatus while recover In this respect , before explaining at least one embodiment 
ing some of the energy expended during operation . or implementation in greater detail , it is to be understood 

20 that the scope of the disclosure is not limited in its appli 
SUMMARY cation to the details of construction and to the arrangements 

of the components , as well as the particulars of the steps , set 
The present disclosure relates to a roll grinding apparatus forth in the following description or illustrated in the draw 

comprising a frame , a first roll and a second roll mounted on ings . The disclosure is capable of other embodiments and 
the frame and positioned in spaced proximity to each other 25 implementations and is thus capable of being practiced and 
to grind materials passing through a gap between the rolls , carried out in various ways . Also , it is to be understood that 
and a first motor configured to rotate the first roll and a the phraseology and terminology employed herein are for 
second motor configured to rotate the second roll . The the purpose of description and should not be regarded as 
apparatus may also comprise a control apparatus in com - limiting . 
munication with at least one of the first and second motors 30 As such , those skilled in the art will appreciate that the 
to control operation of at least one of the motors through conception , upon which this disclosure is based , may readily 
control of supply of electrical power to the at least one be utilized as a basis for the designing of other structures , 
motor . The control apparatus may be configured to deter methods and systems for carrying out the several purposes 
mine a first target speed for the first roll and a second target of the present disclosure . It is important , therefore , that the 
speed for the second roll , sense a current speed of the second 35 claims be regarded as including such equivalent construc 
roll , compare the current speed to the second target speed , tions insofar as they do not depart from the spirit and scope 
and cause the second motor to rotate the second roll at the of the present disclosure . 
second target speed by : The advantages of the various embodiments of the present 

if the current speed is lower than the second target speed , disclosure , along with the various features of novelty that 
increasing an amount of electrical power provided to 40 characterize the disclosure , are disclosed in the following 
the second motor to increase the current speed of the descriptive matter and accompanying drawings . 
second roll ; and 

if the current speed is higher than the second target speed , BRIEF DESCRIPTION OF THE DRAWINGS 
decreasing an amount of electrical power provided to 
the second motor such that the second roll drives 45 The disclosure will be better understood and when con 
rotation of the second motor to cause the second motor sideration is given to the drawings and the detailed descrip 
to generate electrical power and function as a brake on tion which follows . Such description makes reference to the 
rotation of the second roll and decrease the current annexed drawings wherein : 
speed of the second roll . FIG . 1 is a schematic perspective view of selected ele 

In another aspect , the disclosure relates to a method of 50 ments of a new roller mill grinding apparatus with regen 
operating a roll grinding apparatus having a frame , a first roll erative capability according to the present disclosure . 
and a second roll rotatably mounted on the frame and FIG . 2 is a schematic diagram of an illustrative embodi 
positioned in proximity to each other to grind materials m ent of selected elements of the roller mill grinding appa 
passing through a gap spacing between the rolls , a first ratus . 
motor configured to rotate the first roll and a second motor 55 FIG . 3 is a schematic diagram of an optional configuration 
configured to rotate the second roll , and a control apparatus of the apparatus , according to an illustrative embodiment . 
in communication with each of the first and second motors FIG . 4 is a schematic diagram of an optional configuration 
to control operation of the motors through control of supply of the apparatus , according to an illustrative embodiment . 
of electrical power to the motors . The method may comprise FIG . 5 is a schematic diagram of an optional configuration 
determining a target speed for each of the first and second 60 of the apparatus , according to an illustrative embodiment . 
rolls , operating the first roll by supplying electrical power to FIG . 6 is a schematic diagram of an optional configuration 
the first motor , sensing a current speed for the second roll , of the apparatus , according to an illustrative embodiment . 
and comparing the current speed for the second roll to the 
target speed for the second roll . The method may also DETAILED DESCRIPTION 
include adjusting the speed of the second roll by : 65 

if the current speed of the second roll is lower than the With reference now to the drawings , and in particular to 
second target speed , increasing an amount of electrical FIGS . 1 through 6 thereof , a new roller mill grinding 
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apparatus with regenerative capability embodying the prin don ' t require significant energy to grind , the driven motor is 
ciples and concepts of the disclosed subject matter will be operated by the second VFD to provide the rotational motion 
described to rotate the slower second roller to the desired slower speed . 

The applicants have recognized that one approach for Under conditions where the faster first roll causes the slower 
generating a smaller or finer grind size of particles , particu - 5 second roll to rotate faster than the desired slower speed , the 
larly in finer grind sizes such as approximately 4900 microns second motor is operated by the second VFD to act as a 
to 100 microns ( and in some cases approximately 2500 brake to slow the second roll to a rotational speed that is 
microns to approximately 200 microns ) , involves the impo - closer to the desired slower speed for the second roll . The 
sition of a speed differential between a pair of rolls or rollers energy derived from the braking may be transferred from the 
used to grind the particles in a gap therebetween . The speed 10 second motor , turning the second motor into a generator . The 
differential between the rolls causes a shearing effect on the electrical energy derived from the second motor may be 
particles which generally produces a more uniform size transferred on an electrical bus from the second VFD to the 
distribution for the particles . first VFD associated with the first motor to be reclaimed and 
One significant challenge in producing the roll speed used , for example , the drive the first motor . 

differential is the complicated belt wrap pattern required 15 Advantageously , the system may be able to use less 
about the pulleys mounted on the rolls to control the speed electrical power overall due to the reclamation of at least 
differential of the rolls when a single motor is used to drive some of the energy that would be lost to heat if the second , 
both rolls at the different speeds . A substantial degree of driven motor was driven by the faster first roll and first 
wrap of the drive belt about the roll pulleys is required to motor . Moreover , the speed differential between rolls is 
more accurately control the rotational speed differential 20 preserved . A four pulley arrangement with complicated belt 
during grinding . Typically , the pair of rolls is driven using a wrap and excessive shaft loading is avoided , in favor of a 
single motor and four pulleys , namely a pulley on the motor , two pulley arrangement with a separate motor for each roll , 
a pulley on the relatively faster rotating roll , a pulley on the which reduces motor failures . Further , the simple pulley 
relatively slower rotating roll , and an idler pulley to create design permits the use of shorter belts having a longer life 
the necessary degree of wrap about the roll - mounted pul - 25 and less slippage , and less slippage tends to reduce the 
leys . This belt and pulley system is complicated and pro - standard deviation of the sizes of the particles of the grind 
duces excessive loads on the shaft of the motor and thus as the rolls are locked in at set speeds . Also , by utilizing a 
increases the likelihood of a motor failure , especially in VFD for each roll , the adjustment of the rotational speed 
comparison to a much more preferable two pulley system in ratio of the rolls is facilitated and may be adjusted on the fly 
which one motor controls one roll . 30 to help dial in the desired character of the grind being 

When there is a rotational speed differential between the performed . In some embodiments , the system may also 
rolls , the shearing effect used to grind the particles may also utilize a larger motor as the driving first motor and a smaller 
tend to cause the faster rotating roll to start influencing or motor as the driven second motor . 
driving the slower rotating roll toward a speed that is faster Operationally , the system may be operated in at least a 
than the speed desired to create the shearing effect for 35 couple of different ways . In a first approach , the rolls may be 
effective grinding , ultimately tending to cause the rolls to separated and running at the respective speeds that produce 
rotate at the same rotational speed as each other . This the desired speed differential , and then the rolls may be 
influencing effect is one of the reasons that the wrap of the brought together to the suitable gap for grinding such that 
belts on the pulleys has to be substantial . the faster first roll tends to drive the slower second roll to the 

The applicants have also recognized that the influencing 40 same speed . The braking may then be applied as the rota 
of the slower speed roll may effectively convert the motor tional speed of the second roll begins to exceed its desired 
driving the relatively slower roll into a generator without an rotational speed , and the second motor changes or flips from 
outlet to discharge the energy being generated . Without a mode of driving the second roll to a mode of being driven 
being able to discharge the energy being generated , the by the second roll and acting as a generator and braking the 
temperature of the motor tends to heat up and the motor is 45 rotation to a degree . Another approach may be to start and 
more likely to fail . The applicants have devised a regenera - operate the first motor to drive the first roll to the relatively 
tive braking system that acts to brake or slow the speed of faster speed , allow the rotation of the first roll to influence 
the relatively slower roll to counteract the influence of the or drive the second roll up toward the rotational speed of the 
relatively faster roll and maintain the desired and suitable first roll , and then start the second motor in a braking mode 
differential in rotational speeds of the rolls . The motor of the 50 to thus begin braking the second roll without a change in the 
relatively slower roll may be used to generate electrical mode of the second motor . 
power as the relatively faster roll tends to spin the slower In one aspect , the roll grinding apparatus 10 may com 
roll , and braking of the speed of the slower roll may be prise a frame 12 and at least a pair of rolls 14 , 16 which are 
accomplished by applying an electrical load to the motor . rotatably mounted on the frame . The pair of rolls may 
Any power generated may then be utilized , for example , the 55 include a first roll 14 and a second roll 16 which are 
system to power the motor rotating the faster roll . positioned in proximity to each other to grind materials 

In some embodiments , this functionality can be accom - passing through a gap between the rolls . A first driven pulley 
plished by creating a bus system between two variable 15 may be mounted on the first roll 14 to rotate with the first 
frequency drives ( VFDs ) used to power the motors . A first , roll , and a second driven pulley 17 may be mounted on the 
driving variable frequency drive ( VFD ) may provide power 60 second roll 16 to rotate with the second roll . 
to a first , driving motor which drives or rotates the relatively pair of motors 20 , 22 configured to rotate the rolls may 
faster first roll of the roller mill grinding apparatus and a include a first motor 20 and a second motor 22 . The first 
second , driven variable frequency drive ( VFD ) may provide motor 20 may be configured to rotate the first roll 14 and the 
power to a second , driven motor rotating the relatively second motor 22 may be configured to rotate the second roll 
slower second roll . Under conditions in which the faster first 65 16 . A first driver pulley 21 may be mounted on a rotating 
roll does not drive the slower second roll to or above the shaft of the first motor 20 and a first belt 24 may connect the 
desired slower rotational speed , such as when the particles first driver pulley 21 to the first driven pulley 15 on the first 
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roll . A second driver pulley 23 may be mounted on a rotating supplied . For example , speed control through the technique 
shaft of the second motor 22 and a second belt 25 may of “ Volts per Hz ” may be utilized . 
connect the second driver pulley 23 to the second driven The control apparatus may also cause the second motor to 
pulley 17 on the second roll . Although the description rotate the second roll at the second target speed by , if the 
generally relates to a belt and pulley drive system , it should 5 current speed of the second roll is lower than the second 
be recognized that other means of transferring the rotation target speed , providing electrical power to the second motor 
between the motor and the roll may be suitably utilized to increase the current speed of the second roll toward the 
While in some embodiments the means for transferring the second target speed . The providing of electrical power to 
rotation may effect a reduction in rotational speed , such as increase the speed of the second motor may be caused by 
a gearbox with suitably sized gears , other embodiments may 10 altering some characteristic of the power supplied to the 
utilize a coupling that provides substantially no change in second motor , such as , for example , by increasing the 
the rotation speed between the motor and roll . electrical frequency of power supplied to the second motor . 

The apparatus 10 may also include a control apparatus 30 If the current speed of the second roll is higher than the 
which is configured to control operation of the motors 20 , second target speed , the control apparatus may generate 
22 , and thereby the rotation of the associated rolls . The 15 electrical power by the second motor as the second motor is 
control apparatus 30 may be in communication with each of driven by the second roll to thereby brake the second roll and 
the first 20 and second 22 motors , and may be configured to decrease the current speed of the second roll toward the 
control the supply of electrical power to the first and second second target speed . 
motors . The control apparatus may also be configured to Each of the rolls 14 , 16 may comprise a roll body 40 
sense the rotational speed of at least the first roll and may 20 which may have a substantially cylindrical shape and may 
also sense the speed of the second roll . The control apparatus have opposite ends 42 , 43 . The roll body 40 may have a 
30 may include a first power controller 32 configured to circumferential surface 44 , and a plurality of teeth 46 may 
control the supply of electrical power to the first motor , and be formed on the circumferential surface . The teeth may 
may also include a second power controller 34 which is extend from one end 42 to the other end 43 of the second of 
configured to control the supply of electrical power to the 25 the roll body and the teeth may be substantially straight 
second motor , and may also control power generated by the between the opposite ends . The teeth may also be substan 
second motor in a regenerative mode . The first 32 and tially continuous between the opposite ends , although some 
second 34 power controllers may each comprise , for interruptions may be utilized . Each of the rolls may also 
example , a variable frequency drive ( VFD ) . The control include a roll shaft which extends through the roll body and 
apparatus 30 may also include a bus 36 that electrically links 30 the roll shaft may have end portions which extend from the 
the first power controller and the second power controller , opposite ends 42 , 43 of the roll body . 
and which may be a direct current ( DC ) bus . The control In operation , electrical utility power may be supplied to 
apparatus 30 may also include circuitry for providing brak - each of the first and second VFDs and the first and second 
ing of the second motor when the regenerative braking is not motors respectively associated therewith to rotate the first 
suitable or sufficient for slowing the speed of the second 35 and second rolls . When the first roll is driven by the first 
motor and second roll . The circuitry may include a dynamic motor to its first target speed , the first roll may influence the 
braking resistance device 38 that may be configured to second roll , and thereby the second motor , to rotate at a 
selectively apply resistance to the bus and reduce the power speed that is above or at the second motors desired synchro 
through the resistance provided by the device 38 . Illustra - nous speed determined by the controller , and may approxi 
tively , the device 38 may include a pair of brake choppers ( or 40 mate the speed of the first roll and motor in some circum 
brake transistors ) that are wired in parallel with the bus stances , and in these situations the second motor may begin 
connection between the first and second VFDs , and if the to function as a generator . Greater force applied to the 
voltage level of the bus 36 rises to an unsafe or undesirable second roll by the first roll ( e . g . , via the materials being 
level , the brake choppers may activate or turn on to close a processed moving therebetween ) may result in a greater 
solid state switch so that excess energy can be safely 45 degree of regeneration by the second motor . When the 
dissipated by one or more dynamic braking resistors . second motor is regenerating electrical power , the voltage of 

The control apparatus 30 may be configured to determine the bus of the second VFD may rise due to the capacitors of 
and / or maintain a target speed for each of the first and the VFD attempting to store the regenerated electrical 
second rolls , or in some implementations determine and / or energy . The bus electrically connects the second VFD to the 
maintain a target speed differential between the first and 50 first VFD to permit the transfer of the electrical energy back 
second rolls , which may be input into the control apparatus to the first VFD and the first motor to be used to power the 
by an operator , or other means . The first target speed for the first motor . For protection against high power conditions that 
first roll and the second target speed for the second roll may might damage the VFDs and the motors , the dynamic 
be such that the second target speed is less than the first braking resistance device 38 may activate to protect the 
target speed and the first roll is rotated at a faster speed than 55 circuitry under damaging conditions . Optionally , an addi 
the second roll . The control apparatus may cause the first tional form of protection may be provided against short 
motor to rotate the first roll at the first target speed , and may circuits through the use of a fast acting device , such as of the 
cause the second motor to rotate the second roll at the second semiconductor type , on both the positive and negative 
target speed , or at the selected speed differential with respect conductors of the DC bus . 
to the first target speed of the first roll . The control apparatus 60 In some embodiments , the first and second VFDs may not 
may sense a current speed of the second roll and compare the be connected together in a power sense or a control sense , 
current speed of the second roll to the second target speed . and may operate substantially independently of each other 
In some implementations , sensing of the speed or speeds of based upon target speeds for the respective rolls and inde 
the rolls may not be performed , and the speed may simply pendent connections to the utility power grid ( see e . g . , FIG . 
be determined by the amount of power supplied to the motor 65 6 ) . In some implementations , the power generated by the 
or motors , based upon a knowledge of the rotational speed second motor may be fed directly back to the electrical 
produced per a given unit of characteristic of the power power utility , and may not directly reach the first VFD and 
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motor . The flow of electrical power to and from the second with features of other embodiments as desired while remain 
motor ( and second VFD ) may depend if the second motor is ing within the intended scope of the disclosure . 
driving , or being driven by , the second roll . A power F urther , those skilled in the art will appreciate that the 
converter 48 may make any necessary conversions in the steps shown in the drawing figures may be altered in a 
power in order to feed the generated power to the utility line 5 variety of ways . For example , the order of the steps may be 
50 ( see , e . g . , FIG . 3 ) . Optionally , power may be fed directly rearranged , substeps may be performed in parallel , shown 
( more or less ) to the first VFD from the utility line , and steps may be omitted , or other steps may be included , etc . 
power generated by either or both of the first and second With respect to the above description then , it is to be 
motors may be converter and supplied back to the utility line realized that the optimum dimensional relationships for the 
( see FIG . 4 ) When the operation of the apparatus is to be 10 parts of the disclosed embodiments and implementations , to 

include variations in size , materials , shape , form , function stopped and power is no longer provided to either the first and manner of operation , assembly and use , are deemed motor or the second motor , the decelerating rotation of the readily apparent and obvious to one skilled in the art in light first and second rolls may be employed to generate power by of the foregoing disclosure , and all equivalent relationships 
both of the first and second motors . In some implementa - 15 to those llustr and second motors . In some implementa - 15 to those illustrated in the drawings and described in the tions , the power generated by the motors being driven by the specification are intended to be encompassed by the present 
decelerating rolls may be provided , for example , to the disclosure . 
electrical power utility line after any necessary conversion Therefore , the foregoing is considered as illustrative only 
of the power such as , for example , conversion from DC of the principles of the disclosure . Further , since numerous 
power on the bus to alternating current ( AC ) power for the 20 modifications and changes will readily occur to those skilled 
utility grid . in the art , it is not desired to limit the disclosed subject 
As a further option , the speed of the first motor may not matter to the exact construction and operation shown and 

be controlled and the first motor ( and the first roll ) may be described , and accordingly , all suitable modifications and 
allowed to rotate at the normal or natural operational speed , equivalents may be resorted to that fall within the scope of 
and the speed of the second motor and roll may be controlled 25 the claims . 
to maintain the desired speed differential between the rolls . 

In other implementations , the electrical power may be We claim : 
taken directly from the utility supply to operate the first 1 . A roll grinding apparatus comprising : 
motor ( as well as the second motor when needed ) and any a frame ; 
generated power may be fed directly back to the utility line 30 a first roll and a second roll mounted on the frame and 
when no conversion is needed or utilized ( see FIG . 5 ) . positioned in spaced proximity to each other to grind 

It will be recognized that the techniques of the disclosure materials passing through a gap between the rolls ; 
could be applied to a series of pairs of rolls ( such as in a a first motor configured to rotate the first roll and a second 
stacked arrangement ) , and the pairs of rolls may be pairs motor configured to rotate the second roll ; 
where it is desired to rotate one roll faster than the other roll , 35 a control apparatus in communication with at least the 
and power generated by one or more of the motors associ second motor to control operation of the second motor 
ated with one or more of the rolls may be used to power any through control of supply of electrical power to and 
of the other motors powering another roll . from the second motor , the control apparatus being 

Testing of apparatus similar to that described herein has configured to : 
demonstrated a significant increase in power use efficiency 40 determine a first target speed for the first roll and a 
as compared to a similar roller mill grinding apparatus second target speed for the second roll ; 
utilizing a single motor driving both rolls using four pulleys sense a current speed of the second roll ; 
( one on the motor , one on each of the two rolls , and an idler compare the current speed of the second roll to the 
pulley ) . Testing has shown that an apparatus using the second target speed ; and 
disclosed elements and techniques may utilize approxi - 45 cause the second motor to rotate the second roll at the 
mately 15 percent to approximately 20 percent less kilowatt second target speed by : 
per ton of material ground by the apparatus . Another sur if the current speed of the second roll is lower than 
prising result of testing shows a significant decrease in the the second target speed , increasing an amount of 
standard deviation of the sizes of the particles produced electrical power provided to the second motor to 
from the desired particle size . Testing has shown that the 50 increase the current speed of the second roll ; and 
standard deviation using the disclosed system , as compared if the current speed of the second roll is higher than 
to a conventional four pulley apparatus , was reduced from the second target speed , then : 
2 . 1 to 1 . 79 , based upon the formula for standard deviation decreasing an amount of electrical power provided 
suggested by Charles Stark and Julie Kalivoda of Kansas to the second motor such that the second motor 
State University . 55 discontinues driving rotation of the second roll 

For the purposes of the foregoing description , the term and the second roll begins to drive rotation of 
“ brake ” is used in the sense of resisting rotational movement the second motor to cause the second motor to 
which may not result in a complete stoppage of the rotational generate electrical power ; and 
movement . applying the electrical power generated by the 

It should be appreciated that in the foregoing description 60 second motor to an electrical load to thereby 
and appended claims , that the terms “ substantially ” and function as a brake on rotation of the second roll 
" approximately , " when used to modify another term , mean and decrease the current speed of the second 
“ for the most part ” or “ being largely but not wholly or roll . 
completely that which is specified ” by the modified term . 2 . The apparatus of claim 1 wherein , if the current speed 

It should also be appreciated from the foregoing descrip - 65 of the second roll is higher than the second target speed , the 
tion that , except when mutually exclusive , the features of the control apparatus causes the amount of electrical power 
various embodiments described herein may be combined provided to the second motor to be zero . 
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3 . The apparatus of claim 1 wherein the second target discontinues driving rotation of the second roll 
speed is less than the first target speed . and rotation of the second roll caused by rotation 

4 . The apparatus of claim 1 wherein the control apparatus of the first roll in proximity to the second roll 
comprises a first speed sensor configured to sense the drives rotation of the second motor to cause the 
rotational speed of at least the first roll and a second speed 5 second motor to generate electrical power ; and 
sensor configured to sense the rotational speed of at least the applying the electrical power generated by the sec 
second roll . ond motor to an electrical load so that the second 

5 . The apparatus of claim 1 wherein determining the first motor resists rotation of the second roll and 
and second target speeds includes determining a target speed decreases the current speed of the second roll . 

differential between rotation of the first and second rolls . 10 10 13 . The method of claim 12 wherein , if the current speed 
6 . The apparatus of claim 1 wherein the control apparatus of the second roll is higher than the second target speed , 

is configured to cause the first motor to rotate the first roll at providing no electrical power to the second motor . 
the first target speed to induce rotation of the second roll 14 . The method of claim 12 wherein the second target 
without providing electrical power to the second motor . speed is less than the first target speed . 

7 . The apparatus of claim 1 additionally comprising a first 15 15 15 . The method of claim 12 wherein determining the first 
driven pulley mounted on the first roll to rotate with the first and second target speeds includes determining a target speed 
roll , a second driven pulley mounted on the second roll to differential between rotation of the first and second rolls . 

16 . The method of claim 12 including utilizing electrical rotate with the second roll , a first driver pulley mounted on 
a rotating shaft of the first motor and a first belt connecting power generated by the second motor to operate the first 
the first driver pulley to the first driven pulley on the first 20 " 20 motor such that the first motor forms at least a portion of the 
roll , and a second driver pulley mounted on a rotating shaft electrical load . 

of the second motor and a second belt connecting the second 17 . The method of claim 12 including applying electrical 
driver pulley to the second driven pulley on the second roll . power generated by the second motor to an electrical load 

external to the roll grinding apparatus . 8 . The apparatus of claim 1 wherein the electrical load 
comprises the first motor rotating the first roll . 25 18 . A roll grinding apparatus comprising : 

a frame ; 9 . The apparatus of claim 1 wherein the electrical load a first roll and a second roll mounted on the frame and comprises a dynamic braking resistance device configured to 
selectively apply resistance to power generated by the positioned in spaced proximity to each other to grind 
second motor via the control apparatus . materials passing through a gap between the rolls ; 

10 . The apparatus of claim 1 wherein the electrical load is 30 al load is 30 a first motor configured to rotate the first roll and a second 
external to the roll grinding apparatus . motor configured to rotate the second roll ; 

11 . The apparatus of claim 1 additionally comprising a control apparatus in communication with at least the 
adjusting , by the control apparatus , a magnitude of the second motors to control operation of the second motor 
electrical load applied to the second motor to produce a through control of supply of electrical power to and 
braking effect on rotation of the second motor and the 35 from the second motor , the control apparatus being 
second roll . configured to : 

12 . A method of operating a roll grinding apparatus determine a first target speed for the first roll and a 
having a frame , a first roll and a second roll rotatably second target speed for the second roll ; 
mounted on the frame and positioned in proximity to each determine a current speed of the second roll ; 
other to grind materials passing through a gap spacing 40 compare the current speed of the second roll to the 
between the rolls , a first motor configured to rotate the first second target speed ; and 
roll and a second motor configured to rotate the second roll , cause the second motor to rotate the second roll at the 
and a control apparatus in communication with each of the second target speed by : 
first and second motors to control operation of the motors if the current speed of the second roll is lower than 
through control of supply of electrical power to the motors , 45 the second target speed , operating the control 
the method comprising : apparatus in a first mode by increasing an amount 

determining a target speed for each of the first and second of electrical power provided to the second motor 
rolls ; to increase the current speed of the second roll ; 

and operating the first roll by supplying electrical power to the 
first motor ; if the current speed of the second roll is higher than 

determining a current speed of the second roll ; the second target speed , operating the control 
comparing the current speed of the second roll to the apparatus in a second mode by : 

decreasing an amount of electrical power provided target speed for the second roll ; and 
adjusting the speed of the second roll by : to the second motor such that the second motor 

discontinues driving rotation of the second roll if the current speed of the second roll is lower than the 55 and the second roll begins to drive rotation of second target speed , operating the control apparatus 
in a first mode by increasing an amount of electrical the second motor to cause the second motor to 

generate electrical power ; and power provided to the second motor to increase the 
current speed of the second roll ; and applying the electrical power generated by the 

if the current speed of the second roll is higher than the 60 second motor to an electrical load to thereby 
function as a brake on rotation of the second roll second target speed , operating the control apparatus 

in a second mode by : and decrease the current speed of the second 
roll . decreasing an amount of electrical power provided to 

the second motor such that the second motor * * * * * 

50 


